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Abstract -

v

The importance of appropriate task relevant behaviors as a necessary condition
for school learning has long been nmoted. This paper suggests a multiple measure of

one set of student classroom behaviors, presents a brief theoretical basis for the

measure, provides some empirical support for the use of the measure, and indicates
some edué;tional research problems for which the measﬁre‘is applicable.

The empirical evidence (based on three samples of junior high mathematics stu-
dents (N = 137)) supports the‘necessity of using a multiple measure in various
learning situations.

Suggestions of research problems include an investigation of variables which

might be related to and affect task relevant behaviors, and an exploration of the

differences between 'fast! and ''slow'' learners.




A MEASURE OF S1UDENT INVOLVEMENT IN LEARNING: TIME-ON-TASK

Student behavior in the classroom, its control, and its relationship to student
learning have long been of importance in educational literature. The purpose of
this paper is to suggest a’measure of one set of student behaviors in the classroom,
to give a theoretical basis for the development of the measure, to present some
empirical evidence to support the use of the measure, and to indicate some imbortant
educational research problems for which the procedures are applicable.

If one were to walk into a classroom and simply watch the students for the
entire class period, one would be able to see that while somevs;udents appear to be
constantly involved in class work and classroom processes, others are constantly
involved in activities which are not related directly to the classroom activities.
Examples of these activities include looking off into space, shafpening pencils
several times in one class period, passing notes to other students, and wandering
around the classroom. One can easily imagine that these students will learn varying
amounts in that particular class period.

The students who consistently display disruptive or deviant classroom behaviors
have received a great deal of concern by educators. Patterson, Cobb and Ray (1971)
summarize various research studies which have been conducted to find the differences
in the behaviors exhibited by the disruptive and 'normal"” child. These studies sug-
gest that deviant students are out of their seats approximately twice as often as
tnormal’ students, they were noise producers 25 times as often, and they attended to

the task between 39 and 54 percent of the time in contrast to the normal students'

range of 75 to 82 percent of the time.




'Thus, the observation of our naive observer has a certain amount of support in
the research literature. However, the research support found in the litem=ture cited
may only hold when students are dichotomized into the "very deviant'" and the "aca-';,
demically skilied."! .

There have been several educators? over the past fifty years who have speculated

about the relationship between student behaviors and learning over the entire range

of studeits in the classroom. These beliefs can be summarized by a single statement
of RalphLTyler (1950): '"Learning takes place through the active behavior of the

ax

student; it is what he does that he learns." (p. 41) )

Much of the early work on student behaviors have used the concept of atteﬁtion
that was borrowed from early psychological learning theorists.3 This concept focused
on "attentive behaviors" * that has recently led to the concept of “mathemagenic
bghaviors."

Mathemagenic behaviors, according to Rothkopf (1970), are behaviors which give
birth to learning. He posits three forms of mathemagenic behaviors: orientation,
object vau}sition, and translation and processing. -~

Rothkopf states that while the first two sets of behaviors are generally observ-
able, the third set of behaviors is not. More recently, Tyler (1973) refers to two
distinct types of student behaviors: those thal. are observable (e.g., writing) and
those that are ﬂot observable (e.g., thinking). It seems necessary to conceive of
student behaviors in the classroom as consisting of both observable (overt) and
non-observable (covert) behaviors.

Researchers who have been interested in investigating the relationship of stu-
dent behaviors and achievement more directly have concerned themselves with student
behaviors in the narrow sense of observable behaviors. Their attempts to investi-

gate the relationship of student task-relevant behaviors and achievement have
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involved the use of classroom observation schedules. Correlations between-task-rele-
vant behaviors and achievement produced by these studies have a median of approxi-
mately .45 with a range of correlations from .30 to .55.5 While the classroom
observation schedule ig effective at differentiating students' overt behaviors, it
lacks the ability to examine the covert behaviors of the students.

L]

There have been, however, researchers who have been interested in investigating

1

the covert beha;;ors of the student and their relationship to learning. These
rescarchers have attempted to infer the non-observable behaviors by using ''stimulated
n:ecall technique" developed by Bloom (1953). Correlations between task-relevant
behaviors and achievement produced by these studies have a mediar of approximately
.50 and range from .45 to .60.8

Since according to both Rothkopf and Tyler both overt and covert behaviors of
the students are relevant to learning it would seem necessary for an instrument
which professes to measure student behaviors to consist of both an indicator ef
overt and covert behaviors. This is the rationale underlying the development of the

instrument presented in this paper.

The Instrument: Ovetrt Measure

The overt measu}e of student behavior is a classroom observation instrument.
The instrument used for this purpose is a moflification of one used'by Cobb and Hops
(1972) . The classroom coding sheet is divided into four categories: attention (A),
work (), other (OTH), and not relevant to the task .
| ~ Attention (A) is used to code behaviors of the student which indicate to the
observer that the student is physically attending to thé¥35k. For example, in a
lecture situation, the behavior is coded A if the student is looking at the teacher
or at the blackboard on which the teacher is writing. In a seatwork situation, the

behavior is coded A if the student is looking at the book, worksheet, or paper on

which he has been working.
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Work (W) is used to code behaviors whicﬁ produce evidence that the-student is,
or has been, working on the task. For example, in a lecture situation, the behavior
is coded W if the student is taking notes or copyiqg a problem or example éff the
blackboard. In a seatwork situation the behavior is coded W if he is ;Qrking on a
written assignment. The behavior is also coded ¥ if the student is moving his lips
as he reads, is taking notes as he reads, or is underlining passages as he reads.

The Other (OTH) category is used to code any of five on-task behaviors that are
not contained in the first two categories. These behaviors are: talking to the‘
teaher about academic material, talking to a pee;'about academic material, volun-
teering in class, asking the teacher a questior or dsking him for help, and comply-
ing to the requests and/or demands of the teacher. S

If none of the above behaviors are observed the student's behavior is coded as
being not relevant to the task n.

The following procedure is used with ‘the observation schedule. The obsef?er
sits at one side of the classroom near the front. The positionyof’fﬁe observer is
chosen in such a way as to be able to see the faces of all of the students in the
class. At the beginning of the class period the observer watches a randomly selectea
student for a period of five seconds, codes the behavior in one of the categories,
and looks to the next student in the row. He observes the second student for a five-
second interval, codes the behavior in the appropriate category, and looks to the
third. The same procedure is followed until the entire class is appropriately
coded. Theobserver then takes a second coding sheet, begins with a second randomly
pre-selected student, and repeats the above procedure. This procedure is con-
tinued until the end of theclass period.

Several points concerning the overt measure of classroom behavior should be

made at this time.




First, there is a possibility of a student exhibiting multiple behaviors within
any five-second interval. For example, a student may be looking at the clock for two
seconds, looking at his book for two seconds and writing on his paper for one second.
When this occurs, the student is coded in the behavior category of longest duration.
In the case of situations such as the tne given in the above example, the following
procgdure is used. The student is engaged in non-task relevant behaviors for two
§econd§}and task relevant behaviors for three seconds. Therefore, the interval is a
task-relevant interval., Further, within the task relevant categories the studeq; is
exhibiting behaviors of category A for two seconds and behaviors of category B for
one second. The behavior category for the entire interval is coded B for one second.
The behavior category for the entire interval is coded A. -

A second point of importance concerns the need for obtaining a measure of
objectivity when using an observation schedule. This need has 'been pointed out in
most articles which have been concerned with systematic bbservation procedures.
Perhaps‘the most effective way of dealing with the problem is t§ have a pair of
observers in each classroom. Objectivity can be estimated by using a measure of
the per cent of observer agreement, j.e., the number of agreements divided by the
number of agreements plus disagreements. It may not be possible for two observer
to be in the same classroom during the entire classroom period. As an alternate
procedure a second observer could enter the classroom at certain time periods and
code several sheets in conjunction with theoriginal observer. However, this pro-
cedure is less preferred than theooriginal suggestion for at least two reasoms.
First, the movement of the second observer in and out of the classroom may cause
larger 'observer effects" on thg students. With observers consistently in the class-
room, studies have demonstrated the apparent non-effect of observers. (See, for

example, Heyn and Lippitt, 1954) Second, theoriginal observer may differ in his




vcarefulness" of observatisa depending on whether or not his observations are being
nchecke!" by a second observer. (See, for example, Reid, 1970) With two observers
con;tantly serving as a system of checks and balances, tﬁis problem may be at least
partly eliminated. The per cent of observer agreement in the study reported ip this
paper ranged. from 70% to 90% for the individual categories.

The third and final point of importance concerning the overt measure has to do

with the method of scoring the observations. In the study in which this instrument

was initially used the following procedure was followed. The observational tech-

nique yielded a set of data points for each student. The student 's per cent of time
engageq in task relevant behaviors over the entire class period was estimated from
the sef of data points by dividing the total number of data points that were coded
.as one of the task-relevant behaviors (A,W,0TH) by the total number of data points.
. Despite the decision in the initial study to collapse the three task relevant
categories into one, it must be emphasized that this does not imply that only two
categories (task relevant versus task irrelevant) are needed. There may be certain
situations (because of subject matter, age level, instructional strategy) in which
one of the categories does not appear to function as predicted. It may be the case
that one of the categ;ries is negatively related to achievement. If three categories
of on-task behaviors are used, this negative relationship (for whatcver reason) can
be eliminated temporarily while the relationship between the other two task relevant
behavior categories and achievement is examined. By using an instrument which has
multiple categories of on-task behavior the categories can be collapsed if the
situation warrants it. Unfortuzately, the reverse is not true. We cannot produce
three categories out of one ex post facto. Further, if the purpose of using the
instrument is to assess individu;l students the multiple category system may be

extremely useful. -
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The Instrument: Covert Measure

The second measure of student behaviors consists of a stimulated recall tech-
nique {adapted from Bloom, 1953). This technique involves having the student recall
what he was thinking about during the class period. This technique is a useful one
for two reasons. First, it provides a minimum of interference with the originail
legrning situation. Second, there is relatively good recall shortly after the class
period.

In a lecture or discussion class period, the presentation is recorded on tape.
Immediately after the class, the tape recording is replayed to the class. Three or
four minutes of the tape are played initially in an attempt to help the students
better remember the class period. After this‘initial time period, the tape is
stopped and the students are asked to write (or tell) in a few sentences the thoughts
they were having at this point in the original classroom proceedings.” The tape is
then moved forward to another part of the presentation and a second one-to-two
minute segment is played. ‘Once again the students are asked to write down'the
thoughts they were having in class. This procedure is continued ﬁzgil the classroom
presentation is completed or until a sufficient number of data points have been
collected.

During a seatwork situation the covert procedure must be modified since no
collective stimulus is present in the classroom. After two observer "scans' of the
classroom have been completed, the observer signals to the teacher who instructs the
students to stop and write in a few sentences what they were thinking just prior to
the teacher's voice.® The stgﬁents are further instructed to resume work as soon as
they have finished writing their thoughts.

The student self-reports are given to two individuals who cude the thoughts as

being relevant to the task or irrelevant to thetask. Two coders are used for the

purposes of objectivity. In a lecture or discussion situation, task relevant




thoughts are those relevaat to the material being discussed in class at the time the
tape was stopped. In a seatwork situation, task-rclevant thoughts are those rele-
vant to the assignment. The student's reported thought is classified as task rele-
vant if he reports attempts to remember or comprehend (translate or illustrate) ideas
under consideration in class or ideas related to the class or the subject indepen-
dent of those under consideration. Also, if he reports applying, generalizing, syn-
theéizing, or evaluating the ideas under sonsideration or ideas related to the class
or the subject, his thought is classified as task relevant.

The student's reported thought is classified as task irrelevant if he reports
no recall of thoughts, emotional reactions to what was going on in class, thought(s)
related to persons or objects within sight or hearing, or thought(s) related to per-
sons or objects not in sight. In the study which will be reported later in this
paper, the intercoder agreement was approximately 89 per cent.

This method also produces a set of data points for each student. Once again
the students' per cent of time engaged in task relevant behavior over the entire
class period is estimated by dividing the number of data points coded as task

relevant by the total number of data points. .

)

Time-on-Task

It is~necessary with the two measures of task relevant behaviors to arrive at
an overall estimate of time-on-task (i.e., the per cent of time that the student
was engaged in task relevant behaviors). It was found in the initial study that the
correlation of the simple arithmetic average of the per cent of overt and covert
task relevant behaviors with achievement did not differ significantly from the
multiple correlation of the per cent of overt and covert task relevant behaviors
with achievement. Because a single indicator or measure of time-on-task is more

easily understood and interpreted in an experimental study, it was decided to




operationally define per cent of time-on-task as the arithmetic average of the per

cent of overt task relevant behaviors and the per cent of overt task relevant
behaviors. It should be pointed out, however, that in descriptive studies which are
wholly predictive in nature it may be that the multiple correlation of the per cent
of overt and covert task relevant behaviors may yield substantially higher correla-
tions with aghievement. An alternate method which was also investigated in the
initial study with this composite instrument involved the use of factor analysis and
factor scores of the per cent of task relevant behavior. When this was done the
correlation of the per cent of task relevant behavior with . ‘hievement was not
significantly different from those obtained by either of the other two methods.

Despite the decision to combine the two measures of task relevant behaviors
into a single score, it is important to cite the empirical evidence which supports
the necessity of using both overt and covert measures. We turn to this empirical
justification in the next section.

The Importance of a Multiple Observation
of Time-on-Task: Some Empirical Evidence

The associational relationship between time-on-task and achievement was tested
in three samples: a seventh grade arithmetic class, an eighth grade matrix arith-
metic class, and a qinth grade algebra class. In the arithmetic and alpebra classes
the class procedur: consisted of approximately twenty minutes of teacher presenta-
tion followed by zpproximately thirty minutes of assigned seatwork. In the matrix
arithmetic class, the entire class period was spent by the students working in
their seats on programmed mééeffél. The criterion measure for each of the samples
was an achievement test based on the content and objectives of the unit. it was
constructed based on the principles of formative evaluation instruments. (Bloom,

Hastings, and Madaus, 1971) The duration of each unit was one school week.
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We first turn to an examination of the means, standard deviations, and correla-
tions of each of the two measures of task relevant behaviors in the three samples
in the éwo learning situations (lecture, seatwork).

There is a general trend over the three samples (arithmetic, matrix arithmetic,
and algebra) for the overt measure to yield higher mean per cents of task relevant
behavior than does the covert measure. In other words, there is a tendency for the
observer to report that the student is engaged in task relevant behavior more often
than the student's covert behavior indicates that he is engaged in task relevant
behavior. In addition, thexe is a tendency over all three samples for the overt
measure to have a smaller standard deviation than does the covert measure. One pos-
sible reason for these findings is that students learn to simulate the overt class-
room behaviors desired or expected by the teacher. Covert behavior, on the other
hand, may be reported more accurately if the student does not feel he will be pena-
lized by the teacher. These trends can be seen quite clearly by examining Table 1.

'rt is of further interest to point out that the standard deviation of the overt
measure in the matrix arithmetic sample is approximately two-thirds of the standard
deviation of the ‘overt measure in the oéhef two samples. A possible reason for
this is that programmed learning narrows the perceptual field of the student to such
an extent that more students appear to be on-task more often since they are all
looking down at the programmed text.

When we turn to an examination of the differences in the relationships between
the overt and covert measures of task relevant behaviors and achievement, we see
some of the effects of the above variability in standard deviations. The correla-
tions between the covert measure and achievement in the three samples fall within a

fairly narrow range from .47 and .55. The range of the correlations between the

overt measure and achievement is much greater, from .39 and .68 in the three samples.




11

Table 2 shows the correlations of the components of the time-on-task measure and
achievement as well as the intercorrelations between the two components of time-on-
task in the three samplss.

All of the correlations in Table 2 are significant (p < .05), including the
intercorrelations between the two time-on-task..components.

A somewhat more interesting and informative way of examining both the standard
deviation and correlations is to divide the class period jnto lecture and seatwork
components and to look at the standard deviations of the time-on-task measures and
correlations between the overt and covert measures and achievements in the three
samples. The class work in the matrix arithmetic consisted entirely of seatwork
using programmed materials while the class work in the two other samples consistegllr
of a combination of lecture and seatw?rk. |

We turn first to a comparison of the standard deviations of the overt measur:
in the lecture and seatwork components of the classes. (See Table 3.) When this is
done we find that the standard deviation of the overt measure taken during the seat-
work componentxofzkhe arithmetic and algébra classes is approximately the same as it
is in the matrix arithmetic class. The standard deviation for the arithmetic sample
is 9.45, for the algebra sample it is 10.34, and for the matrix arithmetic sample
it is 8.34. It appears that it is quite difficult for the overt measure to differen-
tiate among students in a seatwork situation. e

In contrast we find that the standard deviations of the overt measure in the
lecture situation are 16.92 and 14.68 for the arithmetic and algebra classes,
respectively. These larger standard deviations suggest that d1ffef;£i1at;ons among
students in the lecture situation are more easily picked up by the overt measure.

The covert measure, on the other hand, is more stable in terms of standard
deviétions over the three samples and in both the lecture and seatwork situationms.

The range of standard deviations over all the samples and learning situations is from

15.67 to 19.18. 14




[fRJf:‘ ferences in student task relevant behaviors. A student's behavior is either task
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¥hen we turn to an examination of the correlations_in Table-310-we see that the
correlations between ‘the covert measure and achievement are very stable across all
samples and in both learning situations. The correlation between the overt measure
and achievement is stronger in thelecture situation than in the seatwork situation
in both samples. In fact, there is virtually no correlation between the overt
measure and achievement in the seatwork situation in the arithmetic-§aﬁp1e.

In general, when ®we examine the standard deviations and correlations we see
that the two components of the time-on-task measure functi%p quite differently in
different situations. The overt measure tends to discriminate among Students lessd
well in a seatwork situation. Both measures tend to discriminate equally well in
lecture situations. The covert measure appears to be quite stable in its ability ta
discriminate among Students in both the lecture and seatwork situations. Finally,
the correlation between the overt measure and achievement varies from the lecture
situation (where it relates quite highly) to the seatwork situation (whefe its
relationship with achievement is not at all clear). The correlation between thz
covert measure and achievement appears to be quite stable over both learning situa-
tions. It is important to point out at this time that with but one exception, the
reiationship between time-on-task (the composite measure) and achievement is higher
than the relationship between achievement and either the overt or the covert measure
by itself. The correlations between composite time-on-task and achievement in the
arithmetic, matrix arithmetic, and algebra classes were .59, .58, and .62, respect-
jvely. (See Table 2.)

The above discussion provides some empirical support for the necessity of a
multiple measure of student task relevant behavior or time-on-task.

Qualitative Differences in Student Task
Relevant Behaviors

The instrument proposed in this paper is concerned with the quantitative dif-
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behaviors totally omits the qualitative differences which exist “between students.

In other words, this instrument does not distinguish between two students who are

regard to this instrument is that they are involved in task relevant behaviors for

to examine qualitative differences in task relevant behaviors. (See Oczelik, 1973
However, the relationship between task relevant behaviors and student achievement-
was similar to that found in the study which used the instrument presented in this

paper.

Possible Uses of the Time-onTask Measure

speculating about possible uses for the new measure. It is the purpose of this
section to suggest possible uses of the time-on-task measure.

One use of the instrumentfﬁa; already been mentioned. The instrument can be
used to investigate the relationship between student behaviors and achievement.
However, a second use of the jnstrument which is closely related to the aboee one

concerns the investigation of variables (including characteristics of the learning

-

relevant or not task relevant at a given point in time. This..conception.of student
involved in learnipg for two minutes. What can be said about these two students in

the same amount of time. We cannot say that the behaviors really indicate the same

degree of involvement in learning. There has been at least one study which attempted -

Anyone proposing a new measure must take the responsibility of demonstrating or

environment, teacher, and student) which might be related to and affect the students'

’

task relevanf behaviors.

3
The measure might also be used to compare various learning materials and learn-

ing programs. If further research supportqafhe high relationship between student

behaviors and achievement, the measure can be used as a means of evaluating instruc-

tional programs while they are in the process of being tested or used. If this is
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the main purpose for using the instrument, one suggestion can be given. If the
experiment involves two or more classes, each using a differeﬁt progr;m; it is
possible to randomly select a small sample (say, 10 students) in each class instead
of using the entire class. By doing this, the researcher ior evaluator is provided
with more data points per student, thus increasing the Eeliability of the instrument.
In conncection with this use of the instrument, one specific example for which it
might be used is in the comparison of individually paced instruction with groﬁp
paced instruction, or a comparison of "open' classrooms with more traditional class;
rooms.

The instrument can also be used to t?y to explain wide differences in achieve-
ment of selected groups of students. Wiley (1973) was able to rc-examine the
Coleman data for one large urban schcol system on the basis of quantitative dif-
ferencés in schooling. He found that by using average daily attendance, hours of
schooling per day, and days of schooling per year as his measure of time-in-school
that schools differed by as much as 50 per cent in terms of the average time in
which students were 'in school. These quantitative differences were highly related
to the qualitative differences (achievement) in schools. The present instrument
would allow a more pfecise look into the classroom at the ways in which students
spend their time. Perhaps this will shed some light on the manner in which quanti-
tative differences in schéoling relate to and affect achievement differences. One
logical extension of this particular use of the instrument woull be the investiga-
tion of cultural and national differences in achievement which have consistently
beeﬁ found.

One final use of the instrument may be to explore the age-old problem e;ncern-
ing the differences between so-called "'slow' learners and "fast" learners. While

most, educators attest to the fact that there is a difference, .we have very little
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information on the nature of that difference. Specifically, is it that ''fast"
learners really work at a faster rate, or that 'fast" learners spend more of their
time engaged in task relevant behaviors? 1In a small scale study in which only a
classroom observation schedule was used, researchers at the University of Pittsburgh
Learning Research and Development Center (Shimron, 1973) obtained results which tend

to support the second answer to the above question.

Conclusion

The importance of student behaviors as a key to student learning has long been
hypothesized in educational writing. Unfortunately,‘there has been a paucity of
research conducted which addresses this hypothesis. It has been suggested that one
of the reasons for such a-lack of research might lie in the difficulty of measuring
or assessing student task relevant behaviors. This paper has suggested a multiple
observation method of measuring the per cent of student task relevant behaviors in
a particular class period. The necessity of¢us§ng a multiple observational method
has been examined from a theoretical framework as well as by examining some eﬂpiri-
cal evidence. It is hoped that this instrument will be used in the investigation

of ‘educational problems, specifically those mentioned above.




Table 1

MEANS AND STANDARD DEVIATIONS OF THE OVERT, COVERT, AND

TOTAL ((OVERT + COVERT)/2) PER CENT OF TIME-ON-~TASK

Sample/Measure N Mean Standard Deviation

Arithmetic 27

Overt 73.78 12.76

Covert 56.36 17.43

Total 65.07 12.98
Algebra 28

Overt 76.01 12.32

Covert 71.71 16.76

Total 73.86 13.20
Matrix Arithmetic 82

Overt 86.27 8.34

Covert 60.32 18.13

Total 73.68 11.23

i




Table 2

CORRELATIONS BETWEEN OVERT TIME-ON-TASK, COVERT
TIME-~ON-TASK AND ACHIEVEMENT IN THE
THREE SAMPLES

Correlation Intercorrelations Correlation of Overt

With of Overt and and Covert Measures
Sample/Measure N Achievement Covert Measures With Achievement
T Arithmetic 27 ’ .59
Overt .39 .47
Covert .49 h
Algebra 28 .62
Overt .68 .64
. Covert .47
Matrix
Arithmetic 82 .58
Overt .38 .36
Covert .55




Table 3

MEANS, STANDARD DEVIATIONS, AND CORRELATIONS OF OVERT AND COVERT

TIME-ON-TASK AND ACHIEVEMENT IN THE THREE SAMPLES

Overt-Lecture

Measure-Situation

Overt-Seatwork Covert-Lecture

Covert-Seatwork

Mean S.D. Mean S.D. T Mean S.D. T Mean S.D. T
Arithmetic 68.2 16.9 .52 79.3 9.4 .10 56.4 15.7 .44 59.4 19.2 .51
71.7 14.7 .75 80.3 10.3 .42 72.2 17.9 .51 71.3 16.2 .45
Arithmetic ( n/a° ) 86.3 8.3 .38 60.3 18.1 .55




FOOTNOTES

lthis distinction is made by Staats (1968).

-2Gee, for example, Morrison (1926), Wheat (1931), and Dewey (1938).
35ee James (1890) and Titchener (1908).

4See Mostofsky (1968).

Sgee, for example, Edminston and Rhoades (1959), Lahaderne (1968), Turnure
and Samuels (1972), and Cobb (1970), (1972). :

SSee, for example, Krauskopf (1963), Siegel et. al. (1963), and Stern
et al. (1956). '

7The students were told to "Think back to the class period and write what you
were thinking at that time." )

8The students were instructed as follows: 'Please stop working. Just before
you were aware of my voice you were thinking about something else. Write what you
were thinking at that time."

9For the matrix arithmetic class the entire class period consisted of seatwork.
Since there was no lecture situation in this class, two ‘cells in the above matrix
are not applicable (n/a).

10The difference between strength of correlation in the following discussion
is based on the variance interpretation of the correlation coefficient.
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